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Publication Title: 

METALLIC OXIDE HAVING SHAPE OF 
METHOD FOR PRODUCING THE SAME 



NANOTUBE OR NANOWIRE AND 



Abstract: 

PROBLEM TO BE SOLVED: To provide a metallic oxide having the shape of a 
nanotube or a nanowire and a large specific area and a method for producing the 
same, and also provide a titanium dioxide in an anatase phase which has a high 
photocatalytic capacity and a high specific area due to the shape of a nanotube, 
and a titanium dioxide or the like having a high dye-sensitized capacity and an 
electron transport capacity, and further, provide a highly active catalyst or a 
catalyst carrier, an electronic material, an optical material or the like, each having 
a nanotube or nanowire shape. 

SOLUTION: A metallic compound or its organic solvent solution and a surfactant 
are brought into contact with water, and subjected to mixing and solidifying, thus 
forming the metallic oxide having a nanotube or nanowire shape. 



Data supplied from the esp(3)cenet database - http://ep.espacenet.com 



This Patent PDF Generated by Patent Fetcher(TM), a service of Patent Logistics, LLC 



(19)B*H#fFjt (JP) (12) 42t ^ 4# it fA) (ll)!f#WfflH4!^H»^ 

#582003 -34531 
(P2003 - 34531A) 

(43) digs H ¥^£15^ 2^ 7 3 (2003. 2. 7) 



(BDlntCL' 
CO 1 G 
CO 1 B 
COIF 
CO IG 



23/04 
13/32 
17/00 
17/02 
19/02 



F I 

C 0 1 G 23/04 
C 0 1 B 13/32 
COIF 17/00 
C 0 1 G 17/02 

19/02 



T-73-r(##) 

Z 4G0 0 2 
4GG 4 2 

A 4G047 
4G0 4 8 

A 4G0 7 6 



a^^<Z?»29 OL (^27 H) m3I^M\zm< 





4IR2001 - 150030(P2001 - 150030) 


(71)UKA 


396020800 












¥*R13^ 5 H 18B (2001. 5. 18) 
















!^B2000- 149038 (P2000-149038) 




^»#F*m«IEft^#38- 1 


(32)fil5feB 


¥^K12^ 5 ^ 19B (2000. 5. 19) 








(J P) 




;^^;ffffiBaTffSHB.2TB 6 -29 




#M2001 - 143930 (P2001 - 143930) 


(72) 






3p^!£l3i^ 5 M 140 (2001. 5. 14) 




ist®mp^»*A#«r2-i4 




B* (JP) 


(74)f^A 


100093230 



















(54) :?-y5^^-::^SfeSVi{i:J-yr7-fi?— JgJi^S^-rs^Sie^ti^it^-coSiift^rj* 





( 2 ) IH2 0 0 3 -34 5 3 1 (P2003-34 5 



[11^112] 



[ft ^11 3 ] MT)vzi^iy Ycry-Mmmmmmf^z^m 

i. Ce, Hf, Sn. Zr. G e 3^ S UJiWm^ ft 3 

<7) F e to d -^^tov^-rtt*^ 1 mx-h h^b "kmmt-^hm 

ikMA lEtfeo-?- y -f- A - yfe ^ I ^{ii- y V -v-jg^lic^ 

cOT/L-rjJf ^-FcoM^c-g. 28. 47^c««S^IA4c?):^a 
' h ^ m ^ ^-1. If *II 1 ^ V ^ 1 3 V ^-rfL3&HclEttcO:h 

y ^ i - y § V ^ { i y ^7 >f ^- ffM ^ *f ^«K-f t 
mim 7 ] If 6 (clBtti^SJt:tr^(ccfev . ^ 

i- y f- ^ - 7^ s> -s V M 4 -:^ y V -f -^-j^ ^-r 

\^X. -^mDVa^iyVifi. mWm.A<r>S i , T i . 
Ce, Hf, Sn, Zr, G eiDT^l^n^af K£7)M^i. 
2a. ili^ci4^«0V^-rfl*^iafcfif«^it3<7)Fe$)S 

mmm 1 - 6 b y a /^jst^ h ^ r/t-n ^ ^-/i^-cS) s 
^t^mwib-^h mm i ^ i ^ t s v ^-rix3&HciEtt«?)^ 

[ it*a 1 0 ] ^mmmit . v yit-^x-h s ^ 



h^^bi:mmb^^ imm i ^ v ^ 1 1 o ^^tiMzi^ 
tto-^y^A-y^^v^ti^yv-Y^-j^^w^^A 

[ If 3}<Ji 12] is^ ^ y^m^mmtiK mmmr s y 
tST* -s. If 1 1 isttco-?- y^JL~y'h^\>^±-tyv 

Jrt^O. 5:1-8: 1 i:-^^ i t ^^i:^^ 1**11 

1 ^ V ^ L 1 2 V ^-r^x>^)^ izmmc^-r y -f- - y ^ -i. hs-?- 

[if*Jl 14] 283 — 373 K(7)jfiST-\ 0 . 1 — 

5 0 0 mmco^i^xm^tt^ >i t &m t -s>ff «ii i 

^>.^L 1 3V>-rtL*HclEtfe<7)-^yf-A-y^.^U(i:-^y 

[ msm 1 5 ] f f 4 ^ ^ L 1 4 1 ^-rn/^HciBm^^j 

mb . ^mismf\co7mmb Lm-ft-rs 1 1 . 
^mimm^Tyykmmi^ p h 2 - 5 r-fc 0 . ^sjt^^" 0 . 
5 mo IX laTX'h^'ib^wmb-t^-ry^j^-j^ 

[ if* JM 1 6 ] f f iRJl 4 ^: ^ L 1 4 V ^-rtLy&HciEtfe^O 
mMJjmz i5 v^T . #JST/kn ^ K y - A T;P 

m.b . ^fflMtt^'J^7)7K?§?«^; ^i^^L^LriM'fb^S t § . 
^^'ri'7i.r;P3dfi.4<i:#Hvg'|4Mc^:E;l^J:[:5-4 : 1 

b^h^ib^mmb-t^-ry^jL-y'jfm^^^^-m 
[if*ja 1 7 ] m^m4 ^\^li4 ^^-rtiMzimco 

^•thb%. ^}V^m:WzO/T xifo.m'b^Jihi. 
o \izM^WL-^^h i b ^m^b^h^JV^ ^-W^-^ 

[if*jsi 8] »*]i4^ri^t 1 4 v-^m^HciEaco 

^^i/F-C'S)^. ^:5'-'>Ar;P3dri^Fc7):#lijgSEig 
^t-r-Sii^, ^}VWX'W20/TT.ifiA\:Xk.bts:hi. 

^/P^^-C-Hj O/T i ^ 4 m±-r'i)^-r'& i i: T\ ^ 

#itt-rs-?-y^i-y?FM^*-r-i.-K^^^>oM 
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[ If 2 1 ] if ^Ji 2 0 commim^zio k .-c , s-fb 

4 7 3 — 8 7 3K^Dja^X-\ 0. 5-100BtrE3^ 

[tf^ii2 2 ] if5}<Ji2 1 c^mm.:fimizii^^x. m^it 

, 5 7 3 — 62 3 KCOi&mT. 1 5 ~ 2 4 Btral'MlJa-f" 

[If ^11 2 3 ] if^Jl 2 1 c^JMiS^SitCiJV . Eft: 
■^^ 7 5 0 — 800 K(7)iaST\ 0 . 5— 4B#rHlM)j£-r 

[ tmm 2 4 ] It* Ji 1 1. ^ 1 2 3 V ^^^x^^c?)^a^t: 

i-^-ry^a.~ym^ti^i-^zMi\Li~^y. 
[ f f ^^l 2 6 ] if 2 5 %m<7y i- y ^ A - 

[ If 2 7 ] mim 2 4 iE«^7)#aK^b![%-c-* 
2 9 3 it^Ji 2 4 im<D±mmimx'h 

[0001] 

ai^o^Hjii. -r y^a.~yhh\^\t^ yv A^-im. 



[0002] 

[f^*<7)S«it^<7)isii] "it-fL^^vJi. mtitzm^v 
x'o.mm. mm. ^mm. m^y^mmtt. mm. 

mmim<,z±% t^m't^if'm'^t^fixK^h , rm^t^^ 
ycr^mjrifzmm^^mt. -^m-^m^f^'^m. ^m^-i^ 

[0003] ccoj;-9 KsZM^'^^y'^ymm^^'mz^-^ 

;0^aii,ixT "9 . ^z~m-\\L^ 9 y<Tymkwm''^^ h 
i$^t^:':a^t LT. zMi'c&^yoiYcmmm^mx^ 
^h:L>ii:}m%^^ftx\^h . fzhut. umit^^y^ 
-ryy.lr~)wymiL=Fhi>^Mm^ab Ifz 0 . jf^^r^. 

[0 0 04] fci:;t{f . it*fflW^7)j«:;(;;$:gH^jj; t-r. 
^,^9-255578) ^^"^S)^ , L^^L^j:ii^i^. Zix 

ommi)^h-'fz. 

[0005] -iix\ zMiti-i^ ymvcnMrnitrnz 
anhi- y :x'^-}vcomA)ihxii. mm^j:m^coWF- 
ifi-mmiznm^tix^^^h. Lj&^l^!?/*^,. tzht\i. 
i:mm(r)m±^^^'th^m\,zm y x^-)^ 

$ hi>zi,t^a.-fitkX'hhztt)mm^X'hhh\^t 

-f-LT. rmt^^ymviD^mmtmzn^^xi, 
')-yi-:i.~yjm.<Dh(r>ifi^^fimi. $4^4^jtG 
mm^i^<^%mimmx-%h. Lt-^L^xt^^. iitA.t' 
co^m'imiz-:>\^x . ■ry:^^~j\^<D^jL~yAth^ 
^^i±v^ ^~mzm3^'t^msi±^i^tix^^^j:i}^^fz. 

[0006] ^:ix\ icoaiiio^HBti. JilicoaOco 

mmi,zm^x^j:^tifzi>(DX'$> 0 , itm^ti^:k^ < . 
mmiSitco^\,^rMiti~9y^mm~t:h ^ tt^x-^ h 

m^'r^ztiwmhLx\^h. ^^\,z^ z<^^m.<r)% 
m^i. -ry^jL-yhh^^iti-yy-f^-m^^^L. 

[0007] 
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[0 0 0 8] -t^ijib. 



[0 0 0 9] t.fz. ;c^tiiiic7)^0m, ±iB«-t-y^jt- 
■ Lfz^mmmiz . lt si-fk^-i. ^ti 

[0 0 10] ^LT^c73ffillcD^0m, ^m^^-ftiii-^co 

. M*^" 3 0 a±.xmM'?^w 4 As« r /L- 3 

^^v H'y?)^, fflm^i5:4<7)T i , Ce, Hf . Sn, Z 
r, GeSi§l,^(Sfjl5^^S^3<7JF ei0 5 -J^iOV^-ftl-^O^l 

r/l- 3 ^ >- b:^)\ fffiflii^if 4 cr)ikSm,<DT}i^^^>' F <7)^ 
^1.28^ Sy^^{±fimi^l[4cD#Mc^T;t^:?^xKcDV^ 

^ti^^ 1 ai: wm^is: 3 I ^(i 2 cD-^mc7:>r Ji-a^i^ 

cr>^mr/Va^iy]ii)\ 'liffim^i5:4<7)S i , Ti , c 
e, Hf, Sn. Zr, G e (JDT/l-^^i^ h'<DM>5r-g. 2 

(iffll^iC 2 iOZ n tOV ^Tix*^ 1 a<?)T;l^3^ H i: CO 

hh;ibt:<^mt^:tm^ijmt:. mi oizit. ^mm 
mi)K b y^t-^X'h h^t ^ittm b -thimim 

^■^y^m^mw. mmmr^yux'-h^mmim 

^S:.mi4t{±, 2 8 3-3 7 3KO?ajST'. 0. 1 

[0011] — :firT\ icTjtHSIco^HJti:. ±iBm4^v^ 
urn 1 4 V ■>-rtl*^cr)Mff^i7)igi§:fer^ti5 1 . m 1 5 

0, f-^ri-^AT/t-rJ^^FOWIi^ilEj^yK^:. ^M?g 



7mm<7y P H Ai" 2 — 5 . '3Mt^ 0 . 5 m o 1 / 1 

—m^tf-^ycowmjimi. mi 6tc{±. ^mriv^^ 

iy Yi:>^&9—^J^r}V-:i^'yYXh 0 . ^^—-^JxTlV 
rJ ^ F cOWS?t^®?S?« i: , ^W<^'m\<r>mWB. 

-y''m^m:M'^h-m\t^^ y<Dmmim^ . w.\i\.z 

^/l,. j^^^t-Ha O/T i >ii2 j:;.Tfc=5:.|. i 3 ^^7^:*^M■^ 
^:^^-r>AT?WrJ^> Ff*D. ^^^^iiy'AT/t-rJdri^ 

F cD-^mmwmimz^m^mi ^ mm l timwmmiz , 

7lcSr^li-^LTia-ft.t--g. t , ^iV-^^mX-Wi O/T i 

^^^-yw^'k^^^zMiY.^^yc^mmjjm^. mi 

9t;(±, ^<?)^;W^^*T-H2 0/T i ^41^i±-(:-ils|fi-t 

[0012] mtx:icr>\i^mcoWJM±. m2 0(c{±, ± 

[0013] ii^c. ^<n\m<7mm\t. ±mm2 o<7m 
mcnim^-)imi<zii\^x . m2 iicji. mtw^y^^ 
-v'm^^^'thzmiti-^yx'hhhi . 473-8 

7 3Kcr)ia^T\ 0. 5 — 1 0 0 B#^)^-f-|. ^1 i: Sr!|t 

fim.^^^h-mwL^^yx'h^h^. 573-62 

3 KcofiKT', 1 5~2 4 Wrr^Mlt^S i ^: 

^iSit::^^, m2 3tti:. mim-tfi^y^:^~ym^ 

^^hrMit^-^yX'hht^ . 7 5 0— sooKcD 

as-c. 0. ^-'A^f^mm-h^b^w^t'thi'y 

[0014] rn^fX'. ^(DmmcowMit. ss2 4 t^ti:. 
±3i^^^^^cD:ffmzX'oxmk^tifz. ^yf-i-y 

h-ox. m2 5i,zii. msifmsmm\'^-m'{t^9yx- 
hh^t ^mWit-th-f-y^^-fm^^^-t^zMit 
i-^y^. m2 6(i«4. ^coi-y^^~rm^t:^:h 
zmt^^ yt)^m^Ltz^v'^srmm:^hmm^ 
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[0 0 15] 

[0016] i-r. >rc^tiiiic7)^BWSffi-r-g.-^y 

[0017] iif,mmt Lxco^mit-^mi±. yHtcoR 
mum(7mm^m^^hzbt)^x-%ht)K ^^t^xi,. ±m 

[0 0 18] Zcr)^mTJ\y=i^zy\^ttXli.. M^M/i^ 

3 0 ]:A±xmm'¥-§W4 cr>-^mcr>r)v^^ f , a tz\i 
mn.'^-fw 3 i^AMcT) r ;u ^ ^ f mM-cffl v ^ ^ ; ^ 

2 ai.:J[±c?)#Mc7) r^p 3 df- F ^ffl V ^ -g. ^ h ^ ^ ^ig 

^-^:< 1 1 1 j: < . fzttlt. fiitt^ifc4co 

^M<7)r/Vrjdri^ FoM^r^ 28. 4^{i:trt^4co 
^SiT) r ;k 3 ^ F O I ^-Tii** imt fifftt^ifc 3 ^ I ^ 

sm^ii^^ti^ti(7^^mmim<DU-^mxu^j:< . m 
j'p-i^-wmcoi.cotLxmm-^^ibti^T^h, ^ 

cox 0 ^c^«7cSMi: M#:61Itc{4. fci: 

W«?-l[*^'4iOS i, Ti, Ce, Hf, Sn, Zr. 

m^mm-^ z t ti^x^ i,. mn^^4 xm^ 

m.ifi2 8C0S i ^mj!&TM<'^T^yf-JL-y?M^Ci05^U 
A iSiO^) ^^■t^^hiz-:)\^X\t. ^rc^tti^O 

[0 0 19] cmji.<7)^«r/V3dfS^h'{i, ^«7U*Sr 

R)*, M(OR)3, M(OR) ihLxm.^fih^m 



-1' y y^)vmmcy\&m.r!v^)vmxh h^t tni- 
^L\^. zfii^i±n—<^i^<^')Xh'}Xijm^j:^hcoxh 

-riXiiX^K ^cr)\i^m.c^)WniiZii\\X\i^ -^WXRifn 

a^zy)vmxhh^tmj± tv^^jt lx^^k^. i 

(OiPr)*, Ce (OnBu)*, Hf (OnBu) 
Fe (OCH {CH3) CH2OCH3) strfflV^-g. 

[0020] ±M^(7y±mTfvzi^i^ F ^mm-t^nm 

(f, b'r-fef-;k. ^yi^!V^ r-fef-yi^r-b F y^^oi^'^^ 

. m^xm t j; v> l , y y° n bvi-r/p 
3— ;t^. y F^v-Tn^NV— /P. y^'y— ;p^<7)r/F3 

^ t Tfflv t J; V \ i c7):fre^§M43(c^«T 

i;t-C, 5 : 1-1 : 1. 5, J;0*fSL<«i. 1 : 1 
t;:^-^Ut^(DHiSihti:tXoi.zmm^^i>. ^(n±mT 
F mm^XTil r? df ^ F (i^S-fb t . fii^aa* 

[0021 ] ^HSttfflJi:. ■zc^^mmc^mmcD^mm^t 
mi>zi5 V ^x mmmtpi^ y ^ j. - y'f^4^^^ s v y -? 
^-ffmmmizmubxmm^m^mo i>(r>x'hi>. 

ti^x^h. ^^i}-^x'h. mssmr^ym^m^^t^ti/^M 

tL^\ fzttli. Mmm8^2 0COim.T5.ytLX 

(r>mmmrs.yumtim^^ti^. XKiM.m'iut. tz 
tni. ^^u/ur^yummxh^. 
[0022] ^coiiim<^mmi,zis\^xi,t. ±Bco±mr 

m^-txm^Lxm^t^^hifi. ^co^mtLxit. 
co2mK>^^m:t^^ktiix^^. i-riofi. ±mr 

'y \'(7)^mmm&iz^m^immmmLfz^mm 
yii^m^-r^irnx'^):^, 

[0023] do cfc a ttTii»§tLSM-^3§?SlC*3V^ 

:^«r;l^r7^>'Fisj:tN"*HvS'ffi^M. ^-^^^ J^^io 
ia^c^W^S^^o ^mr?Va^iy}i(,z-:>\,^Xi±. 

tiiiy/utLx^mim^m^-t^ . ^(^Yii^ttzu 
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mmmLfzM^^i,zi±^ ( c ) #s-f ^yj&i^ffivgffi 

So 

[0024] -f-^ri?*?. T^ct -iff . i-r. l^fflSttMl 
[00 2 5] t.fz—^X\ Myi^-^i-mLfz^mrfVa^i^ 

comm fs^TJV 3 ^ F |5]±TW fl^fig-r h ti-if 
\-^\t-^JvA*T~m^\,zm^'^f\.h^}L\,zts:h. ^ftio 

<n^mm(m<r>^\iz\±wm^mifi^t.Kh ; 1 1 ^ 
i^YX'tihm-^\iz\±^ ^9-^Ma')Vzi^i^Y. m-w^ 

H:^/i 0 ~ 1 2 . ?«JK*^2 m o 1 / 1 IJlTT'^fLif J; 
i ►JSJiim. PH^2 — 5. ig^SrO. 5mol 

[0027] — :SrtO, - '7Ar;t'a^>' K<7):t-ti?^ 



^T'Hj O/T i ;^?i4 tUi^; j; d (c-T ^ h T-^y 
tcHj O/'T i *MJ.:J,±8^SlilTtfOfSHt1i, 

■g> 7j<cr)S ^ iiSn § -ti: -g. tc-o^T y f - a - y j^ioz.® 

[0028] lii±£0^«r/l-a^ ix F , I^MMttJL 7j< 

isLT, 0. 1 : 1 — 30 : 1. i Off i L < JiO . 
5 : 1— 8 : \0:>mmX^m:th^hifX%h. tzhx. 

X. ^m'^mm^ymmt LxM^^hjjmnm^h 
m^^mi^zMitmizmm^^t. ^jHt^^o. 5 : i- 
16 : icoieHTtfiit^^'-r-^y^i-y^Mjt-f- 
§ ^ t y&^-r- # . -f - ^7 A r ;w 3 =jf F toit ^ V 

(±B#Ph1;^j^;0^*^ 0 , ^ ^ - A 3 ^ ^' F CD ib^i'^-^rv ^ 

ffiSttMcOt/H:t* 3 : 1 — 5 : 1 t^i.^ h^^'Sij**^' 
J;<Tff4L<. 4 : 1 t L<Ji^i?3#iffi;^§J;3tC 

M^^^ z t^mm^^mt LT^F^tis . ccD=fc ^ ^z^ 
if^-^it^^^trnmnx-h-o fz'o. t /^Tk^i^-r d -t 
h b . M7i'.'jtmiiXifmm^Km<r>mmm-t^'xim 
t{:mmmmhfit(:i}^-otz^ . mz. iafii«B#PHTO-*- 

[ 0 0 2 9 ] =5rfe. z(^iiimco^m<n:ffmzt5\^x . m 
m^tifz^mm-imcom^m^iz^^h^mismi 

coTJVa-jv^ THF. i?:^^^ymxiS^-th:ihX' 
mi:~th:ibifiX'%h. 

[0030] ^tz. la-fkRjtBt^J; ^^ZfLtzMim. 

hh\^i±m^(r)W^ . r}va~)vmi:zi.'yxm^vx^ 
mm^mt:m^hfzm\\Lmz-^\^xit. ufmm:^^v 
wm^KxiiX^^L. hh\^i,m'^cr>Mmx'(^t\!mM'm 
tmhixxh^y^^. m^x. zco^m<D:f]mizt5\^x 

it. m^tj tcti. ztihcr>^mti^-&i^^tiX\^h. 

[ 0 0 3 1 ] ^LT. z(Dmm<:owMiz}3\,^xi±. m^t 

cO^frSr, 283—3 73KT% 0. 1 — SOOWf^i: 

■t^^xoizLXK^^. is.-^mmifZt5if^^mr/^^^i^ 
i,zX'yx^(7)imfm-^^^m^i>zmtthfzi^. x o*j 

M^MitcO^f^tLX . 3 13— 3 7 3K-C0. 5 — 3 

0 0 mmt~t^ ; t ti^m^^ti^ . MrH^mzii. tztx. 

{±\ -^mtl^T i . Z r i^:{±H f CO^li. 3 3 3 — 3 
7 3K. X*)MmUi.3 5 3KX:2 4mmt-t?>Zti)^ 
MSLV^ #a:4/iCe(7)J»-^{i;. 333— 373KT'2 
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4 OBtPal^JK. S nhh\^^±Gecr>t^-^!,zl±3 1 3—3 

5 3 KT-o . 5mrim&t-t:^zt-fymt lav 



^<r)^mjmtim<^-^m7mx'mm^ti^ <i t xmtL 
xni^fi^m^Bm^xh^b^ti^tih. ^omii^^^ 

. :zcni.d ^rlSaliWjg^^'^-f t ^ 3 7 3 k lil 
T. § ^. 3 5 3 Y^VXYcnmSTZmm^h ^hh^m 

[00 32] ^ comil^O^ 1 6 ^ tig 1 9 O^Bg;0^"ig 

WitLX^^h. -t^xh-h. WiiUzj:-oX%(^tifz^y^ 

So 

[0 0 3 3] fztn^. ^mrfV-a^^-rtLx^f- 
xnt:>nhm'imtLX(7)i-yi'^~ym^jz(^^miti' 

ll«ffiJ^Wt^tLT t V^S . -tcofzl^.. 4 7 3—8 7 3 K 

0. 5--ioommer>mfmmi:m't^bx\ i-y 

ifiA 7 3 K^JSJ; 0 i>ffi< ^S i: . ^^^Wm^t^T^^ 

3"^. ^fi!c^?Pl?aJK:?)*8 7 3K^J:'9i,B<=5rSt. T 
fe'ig*>^>§ ^l,Z)V^)Vm^^LX Lt.otz^n 



5 7 3 — 6 2 3KT'l 5 — 2 4B#ra. fci:X{f6 0 OK 
T-2 4^ra. 7 5 0— 80 OKT-0. 5—4 

mm. fz t mi 7 3 Kf 3 ^r^^ioMfiEjam^jte-r^ 

So 

[0034] icomP.<50»2 4^V^Lm2 7<7)^Hj3&«S 



^cr)±m(nmm<^)mm^-ry^^~ym 
Am^^-^i±i-y^'< ^-m^m hcottxm^^t ii^^x 
& s o * fz^mrji^^i^ zyVbtx. 2 aia±(7)^ar 

m-^m-it^^ ^ . y -f- ^ -y"jF^4/«c*) !> \,Mi-ryy-^^— 
m^co i><Dtix m h .r h ifx ^h. zcom^<7:>±mm 
imi>zi5\^xwm.mt£ ■ztn. ^ti^K^mrnxnt^ 
tvrz±mm.i\Lmz\i^C:>Kt£\.^m^Bmm^^ lx^^^:i 

[003 5] &.}l<7:>X d ^r.I<?3mil«^0J!i^JAMi§fl:ti 

^y\i. ^co-ry^a.- yi^:^m:-^ Ltzy v^rmm. ^ 

-^H y ^ A - yj[m ^ *-t S -IS-f L f - ^ >'i3 J; cT)*-^ 

^•r. ■ifi.i^^mm-t^'Ztizii-ox. ^m:^'ycoji- 

Lx^m^MmimmA^m'm^ri^ . 
[0036] ttz. ^(DmrncD^M^^^-thi-y^j^ 



^xi:(r>mmmmt Lxmm-th :itimmt ^j:^, fzt 
nt. ^m^m^mmzm^x . mwimmm^y 
y^c^'mmm±iz^(^iiim<^^mcoi'y^A-ym^ 
^^-thzM^ti-i^yim^Lx^^-rmim^L. 
^ff:>i'^-Tmiz^m^im^'^x^:^-Tmm^mm. 

[0037] ^tz. ^mT?Va^i^}itLXm(^TJV'Zl 

^i^vt:m^^fz^t,zii. ^mm^mt Lxm^m ( s 

ymmcommmmTh hi-^-rmiz^hh^mm>km 
mmimtLxmrn^tLX^xa*). ^LcommMmiz 

mt Lxmm&mti^hhcot Lxmmtm^x^ 

[0038] }:SL(riZLm.m-^y. z:M\k^xm\t^ 
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[0 0 3 9] ^mrjVzi^l^YhLX'^l^'^I^ 
r (CeOj) A^"ff -fr'JTJi. NOji^i^giUm 

y^j^-yw^m-t u Tit. :k^^j:i:tmmm^)m^ft. 

[ 0 0 4 0 ] li[±0 J; 3 L < /^J5k L fz i comViz 

mm-t h^h x9M^<nmm.<n^% * mmw^^ h mm, 
x%h. t.fz. ^o-mm.i\^mth^'L\,zi.'o^mmM 
[0 04 1] §^>tc. -r J xr-)V(n-mfA^mM-\^< 

tfz-. z<^±mmim^M<^n-:)ic^nmzx^-^ 
mt Lxff)mm^x^\ ^mytwmt LX(7)mmi>^m 
xhh. c(7y^'j\,z. ■zcoiif,mc^WMcoi-yi-:3.~y'm 
^m^^'^ti-yy-f -v-m^m^mm^miz x-yx.m 

[0042] m-HLfzmmifZi'<^':>xmmmt:^ 
L , i (D^Mcommi^mmiz-^^^x ^^izmL< m,m^ 

[0043] 

T^h^-f yrot:;^>^-;^•^f-:^?;^— b (tipt) 
^ , ^mmt Lx. r-fe^/^r-te h >- ( a c a c ) 

[0 0 44] ac a c tT I PTSr^r/t-Jtl : 1 •C^i-^ 

TiPTmmtLfz, LAHC{io. iMi,zmm 

LAHC7m^tLf:i. ;<7)LAHC7iQt?gi7)pH 
{4, 4. 5fcL/^^« 
[0 0 4 5] TI PTj^t LAHC*}t?gSr. ^/kJt 
4 : 1 Xm-^L. 3 5 3 KTJlI*^»fc itXMSRJEGSr 
B^T^-frT, mm^tLfz. TI PT?i?St LAHCtK 

[0046] Kimim^c^mn^mm' 
h-^tztiK K)mm-'i^2mmmzy)v^h^j:y)^ 3- 



[0047] ift^mm^hznhtifz^^-Ti'yi'^- 
yamn^ . ^mA-^nwcSi ( s a x s ) j; oth^ 

fz. HI at. Kmrntkb^^im^. 3^m[i5i.U2 5 

mmmift■^mim^tm^: . s a x s i d l^cis 

S&^L/t. m^convyr^vhiy. Di, 

LTv^-g>, e. dit. ^mi:M.\^m^m'&htz}i%<^m 
"^mm.'^mzm-th^'^'yy-yxh o . ( p 2 - p i ) 

/ ( P 2 - p s ) X^^ixh , ^^X\ PS. pi. p 

'¥-^-^i^LX\'^^o 
[0048] TI PTSrjaJP-r^Ba^OLAHC/KytMSr 

0. iMi,z^mLfz^i,zi±. m^t(^)m-^m'^mm^tix 
u'mmKi-bt:mm^-txi)^^immmzit. iM.-^^'3mfp 

tC, rtS4. 4nm. 9m6 . 8 n mconM^^c^^m-^^* 

m^m'pmzfix^-^fztK kjemw*3-2 smmx 
pim<7)M:^i,±mztifztt. nmc7ym'±^<^xh 
mmm^tifz. ^Lx. Ki^-miisi}'h2 5mrsm<^)pi 

m^f:CO±mmmm±. f^me. 9nm. ^?h@9. Sn 
mt5j;t/5:§ 3 5 n mT-^b-^J^C 
[0049] i£Offilic?)^H^^^>*i|^ffivSttffl^MMh 

t^^z=^'j y^-ryi'^~ypimcr)-8:^iim:kL. m.mt 
—m.x'm\:L^j:^-'yfz. ^misam^^tLxi-yi- 
^~y^f^^mf&^-^^t^^dmm^^mt:t'yx^^ht>z 
i>t^i}^h'^~r. •ry^^~y'mm^^ti&m(7)mkm 
^;S{4, i-i^-Ti-yi-a.~yti^v:f;i-y^A~yt 

[0050] t a— ^£7)«fgiW=^*t LT. ^^'-T-f 
SAXSyt^S^-ytctifnrO^'ftij^'^tL^^^of^, ^CO 

Jt46 . msmm^ h4 8 mmts ^1/72 i^ra^o sax 

[0051] 4 8^^*3 it/? 2 B#^f*<7)i§5®M^tC:'^ 

^, C:tfOTft^MtfO#'f£*${49 nmT'*>-^:^c, T?f^ 
Mi=:)i|ttt*§:ti*9 nm i 0 t>*V'>liia<7)7^^'^';W^^7C 

x"^~ti> miz<D^izM.i^tihmx'h 0 . ^^vk^s^A. 
tMmm-t^ztiz-^Lx\^?>. 



( 9 ) IH2 0 0 3 -34 5 3 1 (P2003-34 5 



fz. 6 2 3K. 7 7 3K-ZMf&Lfzi>iO^. ^tl^tl. 
tz, ^(OMi. Ell btCilf-ttT^Ftfc, 

[00 53] m-^^^tzmfAAcommmi. w.)Brm 
t^i^As mmw.cr>um<r)mm^ t—mhrz. 6 2 3 k 

[00 54] m^^^fzimAcDmmLm'?-wmm ( t 

EM) ^Sr, m2a.l<Z^Lfz. m^^-^fzWp\A{,Zl,i^ 

tz. 2 nm-t\ ^Sti: 

*1;2 5 0 nmT-^o/S„ 
[0 0 5 5] 7 7 3KT"*^BS:LfcMWC(7)TEMftSrEI 
2h{Z^Li'z., iimc[zi,±fz^ m^e . 5— 16nm 
^^fe 5 0 — 3 0 0 n m<7). 5 >':^'"A^:?FMtO^:^' 

~y^<r>^^<mm>^^< . ^<nm^ifim.<^hi\.x 

^.113 yiX'^mLfzwmccn>^^mFF^m ( s 
^M) m.^m2c{,z7r^Ltz. sKmm^^h. ^^--r 

<2> last. li?5|SfAfcJ;i>'ice5|SfCOXi|gIlIi)f (XR 
D) (^igaSrS^Ls^Co iatf'<7)|B-f- : T-^h^— fe'ffl 

ri-^—^mx'h^^htmm^fitz. WMA<r)m 

tifit>i}^'ofz, ^^hib. 7 7 3KX<7)msS.t,zX'0. 



t ' t t^h-t}^ -> fz . 
< 3 > 6 2 3 KT-Mfig t/::IS3fSt B CD B E TS^tC J; 
«iS*^iaM&, 114 a L/C. H^JcTD, •(iSsgcT) 

^&XhhC}zmm%^tvfz. BETS;*^*^, iSt^BiOit 
^ffiffiti 115 m2/gT-<fe 19 . ^TL*a(±0 .243 
m 1 / s T'tb ^ C h /&^'^?/&^-r:> /: „ 
[0 0 5 7 ] ^(7)MWBcO^TLfl^^?P'2r. Dollimore & 

|SfB4'tc««$fL/:^fL*g<7)^?[jb°-^{i;. 2.6 5 
— 3. 6 0 nmT-*-5/c„ iiXi?>(?)S?Lt°-;?'fl<±. H 

2 b t c L T E M A, f# iX /; ^ ^' r y ^ A - 

[0 0 58] lil.±COifc*-jJ.. ^9-T'r-/^::>--f^ 

:L'Lifm%'^fd-z, 

[0 0 5 9 ] iti.Sr* 1 (cS^L/:*frT-i5l)tL, t^vS'I* 
M«tt«gt7)fFfBi^^To/:, /c/iL, IS$^4-6(i. HC 

[0060] ^'9=~r-f-j^:^~ycr>m^>&mmmr> 
cr>^ iz-(D±mm^m^-th:L}i-vm\mhfz. i 

3-{i. ^iR3 6 5 nnii7)^$'hi||^K l7fQg?gCcMWL/S 
2 I-^l2+2e, 1 2 + I 1 3-c7)S:jiBtc:i: 

■!.<> Ig-Ji. iS*3 5 3nmfc2 88nmt3>«v&^t83t 
Ja^. 3 5 3 nmj; 2 8 8nni3tc?)®3t]ffi^a!lS^l.^i: 

[0061] fi^*tL/i^i5'-r:?-y^.x-r{i. 0 . 

0 5gT i O2/I Om 1 K I i:^r-l.<J; atCK l7K?§lg 

[0062] 
[^1] 
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no. 


pM 




0t1II 




B*M{h) 


1 


4.5 


923 


4 


X 


2 


4.5 


773 


6 


A 


3 


4.5 


773 


4 


O 


4 


2 


773 


4 


o 


5 


9 


773 


4 


X 


6 


12 


773 


4 


X 


7 


4.5 


673 


48 


A 


8 


4.5 


623 


120 


O 


9 


4.5 


623 


24 


@ 


10 


4.5 


573 


24 


© 


11 


4.5 


473 


24 


o 


12 


4.5 


353 


0 


A 



^ SPaffOS«M:.1lTllE(»mb7'«Vl»3lc«j|£Nmtttt^(OJttt?ft>!) 

[00 63] ^^^r-?-y^i-7-c7)^tiS'ttM«tttgco 
*M^^^'7)ts^p^:^' -r&? ( j rc -t i o- 4 ) 

[0064] 473 — 773 K'CcomW^j:M.mzJ: 0 . 

hzt ^mu ^tifz.miz. 5 7 3 K T- 2 4 mmmfS, l 

C - T I O - 4 i: D 3 fg ^ )S < ^ ^ ; ^ ^ ti 

&:2.~~:r(ry^M^^r^9~^mzim^h^hifiX'% 
tztz^X'hhh^Li^Kh. 

[00 6 514!^^. #H^S'[£m<7)*^op mm'^^co 
^it. ^9-r^j^^~~rm^(r^mm^^\>z±^ 

i&T-t h^t tmm ^ titz . 

[0066] [:XLco^bt^(^ , :zcr>^mcn>%m<7i-^mz 

j; . immmi}^±^ < . mtifzm^m^<^-mmmm 
^if^-Ti-y^jL-zfifjimm^ti^^ibtmm^tifz. 

^com^is^mmm^ffx, ( st - 0 1 ) m§^mm 
bLxtjm^fix\^^^i^~Tm^ (jRc-i , 3. 



4) ti. mmm 3 b mmiz Lx^mm^mcomm'n 

[0067]I16J;0. ZcomMcomMcoi- y^a.~y" 
LTII?ife<7)T-fi7 7'>^>-feU'>A (Ce (OnB 

u ) 4 ) ^m^K ztii^mmmk L-cc7)-Yyrnbvu 

TfUa—jUt:^ hdf-i^Toyty— ;^ ( I PA/MP) co 
M^mmi^ZO. 5mo l/kgh^r^j;-5tit»L. S 
^>t:r-fe^/PT-feh>- (acac) ^-b U '>Ai:^0^:;^ 
i:bT'l : 1 i:^-I.J:a(.cJa;t. -fe 'J':?Ar;l-r3^S^F^ 

ti^mLfz. ^mismfit Lxii^^vji^rs. y&m^ 

(LAHC) ^fflV\ ZtliO. lM<D7mmz^L 

fz. 

[0068] .rco-b y '>Ar;prjdf >x 

^LXi.m^cottX'h-yfztiK ^cof^3 5 3K-CRJtE 
^■lirS t 5 EmzyjHtL. 1 0 SmzS 5 3 KTKM 
^-Ifna-ftfri; Lfz. icoH-ftf*:^ 7 7 3 K-C4Wf^^ 
fiScLTSmi 3t L/c» 
[0069] 

:m2] 
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13 


CeCOnBu)^ 


IPA/MP+acac 


U\HC 










14 


Hf(OnBu}4 


BuOH+acac 


uwc 


HfOa 








15 


Sn(OnBu)4 


BuOH+acac 


LAHC 


Sn02 








16 


ZKOnBu)^ 


BuOH-Nicac 


LAHC 


ZrOg 








17 


GeCOiPr)4 


IPA+acac 


LAHC 


GeO^ 








18 


Fe(0MP)4 


MP+acac 


U^HC 


FezOg 









[ 0 0 7 0 ] EI7 ( a ) \>zmfA \ 3^0TEM|gSc7)fe|| 

^ . ( b ) (;a3R®«^iaii^ . ( c ) \,zwm i 3 

[00 7 1] TEMli^OlSS. iSl^l Bii^y^A- 

TEMItti. a:@12nm. 7 5 n mg®^7)-^ 
y ^ a - 77)i'#?*T-15fiSc L T V ^ ^ «^ ^ ^ L CD T-^ 

§ „ X R D amm^-^ ^> . M*^ 1 3 (iTt:&a^aco^M'fl:-fe y 

(CeOj) ■r'^i-&^i;jO^'WtgSti;^C. 

tz o r crmPt 1 3 Oa*P5**?fl*I« . I U P A C C?) 4 

1 3 V?L:^)^"#:iEt--l. i i; ^ ^ L . T E Mtl^c^JSS:^ 
SrS#ft-l>t)CDi:^-?/t. ^^3, BETi:t^H^{i 5 0 
mS/sT* D . -ttTlItSO-fe «J r ( C e O2 ) g^iO 1 m2 

7'>^>'>'^:?^'>A (H f ( OnBu ) 4 ) fflV\ itl 
**11}§Mi:LTiOy:5'y-;k (BuOH) j^tCO. 
5mo l/kgt^.&iatiigML, ^^tcr-fe^/t-r 
-feby ( ac ac ) '>AJ:£0^/l^JtT'l : 1 t 

-57^. rco^?Sfco. iM9'>y;ur5>-*gffiii ( LA 

HOTKj^S. 3 1 BKf. ^^:7rl>>Ai:LAHC^0 

[ 0 0 7 2 ] ^iOf^. SSBKT'RJE^ItSi:. 2—3 
l^^t^t^VHC t . 1 Hf^tcJK 0 S LT 3 5 3 KT'^M 
LTHI-fbftci: Li^Co ^iOf*:. ^TCOH-ftftiSr 7 7 3 K-f4 

[0 0 7 3] IMS (a) (b ) (;;M*^14C0TEM|iS 

(^m^ t v^im^^^ . ( c ) i^zwm 1 4 co^^Mf^ 

2i,Z7T^LfZ. 



[0 0 74] TEMI^CT)^*. M^14(:{i. KSl 
5 nm. 3 0 0 nm^C0#J4£0-?-y^jL— r<7)?F^ 



tz. tfz. mm 4 ii.mm\,zim^gmmx-h h tiK 

mmz i 0 Mali^b*^'* L < iitTt- S i h ^^'i^^-o fZ , 

(«Sft^J7 ) #JKr;1^3^^Kt lxm&MBM(^>r-h^ 

b(Sn(OnBu)4)*ffl 
l\^<7)0. 5mo 1 /k g<7)7':5'y— /l^ ( BuOH) 
<r)MMz^ r-fef-;t^T-fe by ( a c a c ) Sr^iicD^/t' 
JrfcT l : 1 h^r^ j:^tcJPi.T:^c^r;P3df>-F?§MSr 

ims L . i c^ymmii r -t ^/t-r -t b >^ i. r ^ 
•Xi-h-ifz. ^c^ymmt. 0. iM7'>y/i-TS>M±a 

( LAHC ) 7l<?§vSSr> 3 13K-t\ ^isLAHCc?)^ 
/bi:b;0'^"8 : 1 t J; d I^ZM^XM^^^ t Sfet ^ 
0. i^VHt,t/i<. -f-^Of^, 3 5 3K-r-4BRJtES-ti-fca 
tcK 0 a LT 3 5 3 KT-$g^it/c o -ewf*, 7 7 3 KT"' 

[007 5] 09 (a) ( b ) (CMWI 5<?3TEM|g^ 

h mrmmmt ^ , ( c ) {cijtf4 1 5 c7):^^f)fi 

CO X R D , { d } 1 5 (7)ffl3|P^l^^?jaM ^ 

^tf^o tfz. ^(r)%t^^mmzmmM2\,z^.Ltz. 

[0076] T-Emm^hmmi sji. ^ymmL^hm. 

f^l 5^3 0 nm, ;gr$3 0 O'-e 0 0 nm^c7):^y 
[lIW®fcj;l/fXRDc7)^S?&»^>. ifL^><7)ig[^t3j;t^^ 

y^-f^-tiiE^rB^HCo^K'ft^ ( s no^ ) X'hh^k. 
^Lthht^-otz. tfz. mmi 5c7)iM«^?a*ft{ii UP 

m:thi^M:X'$>'ofz. BETtmmmit. som^xs 
mmma ) ^mrjva^i^vt LTii^Hjcoxb^ 

yb^vv'/t^n— '^A (Zr (OnBu) 4) 
^(DO. 5mo l/k gcOT'^'y— ;KBuOH) c7)ig 
iStc:. r-fef-zl-r-fe b >- ( a c a c ) ^-JjUa—^At 
(Ty^fVitX'l : 1 ^:=5rl.=J;^^:^PxTi^';^•a-'^AT;^ 
3^i^b'm^il^i)i|SL/i, zcDmmiiT'ti-fvr-thy 

^mtxi.m&xfj'ofz, ^commt. o. im^-^u 

^Wr^^'ta®^ (LAHC) BlSK-e. i^" 

/Wnr:i>Ai:LAHCc7)^;l-j:b*^8 : 1 t^j:h2:dl,zm 
tXM-^~t& b &mLtz. ^(^M-^mmt: 3 5 3 KX'K 
J5E$it 1. 1 2 - 3 i^rat^tc^^VHL t . 1 amzM "9 tH L 
T3 5 3KT-SatL7t:t^. 7 7 3 KT-4I^MJl!tL. ^ 
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met Lfc. 
[0 0 7 7] lai 0 (a) ( b ) t^iS^l 6C0TEMS 

^oiss t m^B. \M\tffi& ^ . ( c ) (cfeE^^fi 6 comfm 

[0 0 7 8] TEM#*^A,iS|5H 1S@2 5 nm, 

5 0 0 nm^^£7)-^y V-<-¥-cA)ffM*'ffiM.§fL 

^■^-{±i::;'jH^Hi^z.M^l:xV^3-'^A ( z r O2 ) t-S) 

A vy°u tvt^^;k f y;l---?;t— b ( G e ( o i P 
r ) 4 ) ^fflVK 00 . 5mo 1 /k gc7)-f yrnbVI^ 
r;Pr7-;P ( I P A ) mmzT-^^^i'T'iihy ( a c a 
c) ^y;l.v-T>AtcD^;Pi:tT-i : 1 ^1 5: J; 5 tjp 

'J JUT 5 yiiiSii ( L A H C ) 7mW.i . 3 1 3 K T\ 

3 5 3 KT-3 Bm^m^-^tzm^m^'^. usk 

X 4 mmi^if& L . ISI^t 1 7 t L;^ o 

[00 79] Ell 1 (a) ( b ) i;iit5(SH 7<7)TEMfi 
*3 i VS^IdltlfM^ . ( c } izmm 1 7 cTDMBJcMficO 
XRDfeSSr. (d) C^asRPS^^m^^tf^o 
1 TtOTEMiS^Olgm, li:f52 0— 1 OOnm, 
5 0 0 — 8 0 0 nmm&CDi- JV-f ^r—mMii^M.^ti 

<^fmx'mzmz^x\^i> z t^^i^^-yfz. ttz. mm 

1 7cr)m.mWlM^ltlVPACcr)2mi,Zj^m^tl^mM 

( HM^J 1 0 ) MTiVa^i^ h' t Lxn^CT) h U ^ h 
^^-rnyNV-ZP^r/t-hyxlx-^f h (Fe (OM 
P) 3 ) SrfflV\ ^£00 . 5mo 1 /kgc7);?< bdfi^rn 



^nV— ( MP ) ?§?St:T-fe^;Pr-fe h y ( a c a c ) 

Z<r)mmhO. 1M^'>'J;1'TS yJgiSJg ( LAHC ) 
3 1 3KT\ LAHCc7)^;Pj:t^i8 : 1 

ttch^'j i<ziiwx.fz. m-^mm.im^t^x'^fz, 353 
o^^^L^cf*. 7 7 3 KXAnmmm.L. m\ist 

Lfz. 

[ 0 0 8 0 ] 1 SiOTEMIftJi iVm^llIlimSr 
HI 2 ( a ) {h) [Z. XRDc7)$±^^ ( c ) l,Z^h 
tz. TEM{t^^^>itfl3 0 — 5 0 nm, S$ 1 0 0 — 3 

0 0 nm<7:>i-/vA^~<7m^mmt^fifz. •mi-'mM 

fjf i3 j; t/" X R D COmmj^ -rJVA -V-{i^#:a^aiO 
'-.-^^AY (Fe,03) T-.fc^^h^O^'iliSSnfc. 4 
fz. K^41 8<7)fSllfl:{±, |g^*c7)gptT«|a;-oTV^ 
Sit ifim-->fz . >imj,zX 0 Sffi#:|'BtJl^'hc7)^B^Bffiit 

( jlJfifi^Jl 1 ) ai^WW^: LT. Wl:T-St4cDAScor 
/Pr? df >■ K r-fc ^ 7^ h 5 y> ^ v-v N :7 - r> A h b ^ y 
h ^ i^VP 3 — A (7j 2 aiHi^^MT A 3 K V ^ 
fz. t-f^ -rb^y ^^i^/^y — T>AcO0 . 5mol/ 
kg(7)y:^'y-;P (BuOH) cOlM:. fhyy'b^ 

ixi^vp3-'>Aioo . 5mo 1 /k gcoyyy— ;k ( B 

uOH) cO?§?SSr^;l^J:fr-l : ItHlIi. T-fe^;l^r-fe 
h y ( a c a c ) $r:^AM ( H f +Z r ) t (D^JlitX 

1 : 1 j;5tcjDX.T (Hf +Zr ) (7)r;l^3^i^ 

JSK^ (LAHC ) :^?§M*. 3 1 3KT. (Hf+Z 
r) i:LAHCcO^;H:b*M : 1 IZtUX-XM 
■^L. KJ[G$-li:^i:2-'3l^r^Ml;^';Wtt>to icO:>-' 
JUm^ 3 5 3 K-r'7 a[SKJiG$-li-5^^f^i=:3 5 3 Kf |g 
^^-ttia-ft^:^ L:^c„ ^cOEI-ftf*:^ 7 7 3 KT4m^m 

mmmimmis (a) (b) xROiosss^iss 

l/Z^Ltz^ 
[0081 ] 
[^3] 
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r 





ZrOz+HfCb! 


ZrQ2 
















i : ZrQz 








JCPDSt^ 










d 




d 




<i 




d 




d 




d 








5.04 


6 i 


5.07 


20 






2.995 


100 


2.965 


100 


3.715 


62 


3.69 


IS 


3.68 


40 


3:691 


49 


2.635 


10 










3.63 


14 : 


3.61 


30 






231A 


13 


2J66 


26 


3.177 


100 


3.16 


100 I 


3.15 


100 


3.155 


100 


2.134 


2 










2.834 


65 ; 


2.82 


100 


2.832 


85 


1.841 


23 






2,614 


63 


2617 


20 










I.82D 


13 


1.818 


66 






2.598 


12 


2.59 


60 


2.612 


57 


1J82 


8 






2.54S 


33 


2JS3B 


14 


2.52 


50 


2.53* 


53 


1J55 


15 


1.540 


45 






2A^% 


4 


2.48 


20 






]v498 


4 


1.481 


18 


2-323 


28 


2.32a 


6 


2.32 


50 


2.317 


29 


1.287 


2 


1.296 


10 






2^5 


2 














1-272 


14 






2.252 


4 










1.194 


4 






2-232 


38 




14 










1.1SZ 


e\ 

2 














2.196 


60 


2.Z10 




1.173 


2 


1.178 


22 






2 J 82 


6 


2.171 


30 










1.142 


15 


2.011 


28 


2j01S 


8 


2.006 


30 


2.009 


24 


1J055 


2 


1.041 


18 






1S89 


8 


1.981 


40 










0.992 


11 








18 


1.838 


60 










0.981 


15 


1.RZ2 


57 




12 














0.9QS 


10 






1.801 


12 


1.807 


40 


1.810 


64 






0.861 


19 










1.794 


20 


















1.7S0 


6 


1.768 


30 














1.6S7 


38 


1.691 


14 


1.684 


30 


1.689 


30 










1.637 


47 


1.636 


14 


1.653 


60 


1.632 


50 














1.640 


8 


1.634 


40 














1.601 


33 


1.60B 


8 


Ij600 


40 


1.604 


29 














1.591 


4 






















1,581 


4 


1.580 


JO 


1.577 


34 










1.539 


41 


1J41 


10 


1.533 


50 


1.534 


38 










1.499 


38 


IJDB 


6 


1.501 


40 


1.501 


39 














1.495 


10 


1.486 


40 


1.477 


30 














1.476 


6 


1.467 


50 


















1.447 


4 


L439 


30 














1.420 


34 


1.420 


6 


1.410 


50 


1.414 


31 














1.358 


2 


K332 


ao 


1.349 


17 














1.348 


2 


















1.321 


27 


1.321 


2 


1318 


40 


K319 


24 














1.309 


2 


L.299 


10 


















1.298 


2 




JU 


















1.269 


2 


















1.264 


23 


1.261 


2 


: 1.261 


10 






















j 1.256 


20 


L2S4 


21 


















1 1^7 


10 
















24 










1.158 


22 










1.108 


27 










1.099 


23 










1030 


26 










1.028 


24 










1.O06 


25 










1.013 


26 










0.93 


24 










0.996 


20 











[0082] :i<nmm 1 9imm^B<r>m^Bcoi-yi~a.~ 
f 02 ) (mm 1 4 ) lismcoj^xiii-y^^-y'mk 

X'^m^Th^fzifi. ^<7)mmi 9i0j: 5t:Z r{±H f 
[0 0 8.31 tfzWr-\l 9^ 16. 14CDmmMdC0m 

mmii. ^mt Lx^m-it^^y-^M.<Dm^BiiXi/'j 

jVa-TCOmmiO J C P D S:^~ VCOdmtitmL 
fz. rMit^^y-rrJ^coJCPDS^mf-:^it. mA 

^T$>hmmi4tx<~w:i-x\^ht>K m-^^x'hh 
mLx\-^fz, tfz. m4i9cr,dmit'Jfi'^-rm^^B 



'f~^cr>d = 2. 5 9 8Rrfl. so l(?0f-^3&s^s^ 
LX^^tz. 

[0 0 84] l^JLhcO^»*»i^. M^Pfl 9{i. HfOzi: 
Z r 02tf^^tl^tiMi:l,zM^m^Bt±-Jj^mt:mm,Ltzi, 
cr)Tii^j:<. mmtim-^LX^m^Biz^^L. Hf O2 

fl'a^zyVX';^^'rh^yi~fl':^Jl'h:x^:^~htr'h 

(500. 5mo l/kg(7):7':5'y— /t- (BuOH) <?)?§?iS 

1 : 1 XHUX.. ^(DmmiZ^^m ( S n +T i ) tac 
a c C0^;t^jt5&^ 1 : 1 (.C^r-I. J; 5 Ic; a c a c jDX.t" 

(sn+T i ) cor}v^^i^¥mmim&Lfz, :icom 
mto. 1 My u jvT^y&mu (I. AH 0 7mm. 
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313KT-\ ( Sn+T i ) t LAHC«^;PJ:t*^' EMfti^j; 

T- i^'/L <b L. ^co YMYM &353K-r'7BR^E$-li:;^c [0085 

ffttcB 5 3 KT-^ML-ril'ftfri: L,/t„ ^c7)|l^t#;Sr 7 [^4 ] 
7 3 K f ^ B^HM^ L-r SS^ 2 0 L^c o ISf4 2 0 cOT 



Vm^lSllIW^ft^ 0 14(a) ( b ) t:. X 

ar^4tc^L;^c. 

] 













SnO 


2 








: TlOi 








x:pi>s (JLhik^ 




JCPDS 








a 


Via 1 


a 


m/w 1 


a 








d 




d 


1/io 


3.373 


100 i 






3-351 


100 


3-377 


99 


3.52 


100 


3-524 


lOO 


3.261 


45 


3.247 


100 










2.431 


10 


2.435 


18 


2.658 


76 






2.644 


80 


2.658 


97 


2.378 


20 


238S 


31 






2.487 


Su 










2.332 


10 


2.343 


18 


2,374 


28 






2.369 


23 


2.383 


33 


1.592 


35 


1.893 


44 






2.297 


8 


2.309 


6 


2.310 


17 


1.700 


20 


1.698 


30 






2,188 


2? ; 










1.667 


20 


1.668 


27 










2.120 


2 


2.1 18 


11 


1.493 


4 










2j0i54 


10 










14S1 


14 


1479 


24 


1.770 


74 






1.76S 


65 


1-768 


100 


1.364 




1.365 


13 


1-679 


2* 


1-687 


60 


1675 


18 


1683 


29 


1-338 


6 


1339 


11 






1.624 


20 










1.280 


2 






1J99 


12 






1.593 


8 


1.593 


Ifi 


1.263 


10 


1.264 


18 


1.S02 


21 






1.498 


14 


1.496 


25 


1.251 


4 










1479 


10 










1.189 


2 










1453 


10 










1.173 


2 






1.442 


23 






1.439 


18 


1.439 


27 


1.166 


6 


1.166 


11 


















1.161 


4 






1.418 


27 






1415 


16 


1-417 


31 


1-060 


2 










1360 


20 










1.052 


4 


1.050 


6 






1347 


12 










1.044 


4 


1.043 


7 




11 






1.322 


8 


1324 


14 


IDIB 


2 










1304 


2 










1.007 


2 










1 1244 


4 










0597 


2 






1.215 


15 






1.215 


12 


1:217 


21 


0S56 


4 


0,956 


6 






1 1.201 


2 










0.W6 


4 


0.945 


6 










1.184 


4 


1.188 


to 


0.925 


2 










1.170 


6 










0.919 


2 


0.918 


7 


1.153 


12 






1.155 


8 


1.1S4 


17 


0.914 


2 










1.14B 


4 










0.897 


4 


0^96 


9 






1.114 


2 


1.117 


4 


1.117 


9 


0.889 


2 






1J093 


13 


1j094 


8 


1J092 


8 






0^2 


2 






1.082 


17 


1 1J083 


4 


IJOSI 


8 


1081 


20 


0*79 


2 


0-878 


7 


1JQS9 


14 






i 1j059 


4 


1060 


10 


0J46 


2 


0.846 


7 






1X)43 


6 










0.831 


2 






lja3S 


10 


I 1.036 


6 


1J036 


4 


1j036 


7 


0.827 


4 










: 1.027 


4 










0.810 


2 










: 0.9703 


2 










0.797 


4 














i 0,9505 


8 


0.9500 


16 


0,793 


2 






0.950 


14 






i 0,9291 


4 


0.9300 


9 


















0-9143 


4 














0.908 


15 


0.9072 


4 


0.90S1 


8 


0.«M0 


18 














0.8892 


8 


















0.882 


14 






0.8819 


8 


0.8820 


IS 


















; 0.8814 


6 


















; 0.8774 


S 






















i 0.8437 


6 


0.8480 


6 


0.B480 


13 


















: 0.8375 


2 


















1 0.8292 


8 


0.8261 


4 


















I a8196 


12 






















1 0.8120 


2 


i 0.81 25 


2 






















; 0.8036 


6 


















j 0.7877 


2 



















[0086] ZC0Mm2 OiilEJj^coi-y^^-yTh 

h^t t^m^^ixtz o im 2 0 i: . mmm i <^mmrc 



^i^tlhd = 2. 310, 2. llSfcitXl. 117 

1 5(C{4^A>tl^lT>d=3. 2 6lcolz'~^ifimM^tl 
tz. ii7)|SW2 0C0d=3. 2 6 l<?3t°-^{4, ;Wf-;I^ 



= 3. 2 4 7 lljfiV mm2 0 
rofiScOtr— ^T'*>S d = 2. 487. 2. 18 8. 
1. 6 2 4i3j;tXl. 3 6 0*^^^LTV^^. i.:Jl±c7)S 
m^i^. m20lt^ Sn02i:T i OsA^^il^ilMi 

LXlElf ^iz^^t L. S n O 2 <01E1j^<7)^mmi' 

CO 



■w^ifiT i hzx-oxmm^ttfzmmco^mmwLmx'h 
immi 3 ) \^mimh lt. ffi«m4(7)ASc7)r 

W¥^2cr>^mcOT)V^^i^YXhh-J^ h^i^rnt" 
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gi/)^:^ ( B u OH ) CO'Si&iZ^ S n t a c a c 
CO^/Ht^n : lt35:§J;3tCacacSraPi. 

1 : 1 b^j:^XdlzMtX ( Sn-hZn) cor:fl^=3^zy 
V'mm^mmLfz. Zn^acacTigSrpL^:*^^^. 
^(^mmt 0 . 1 M^T>)j;^7> 5>j^^jg ( LAHC) 
3 13KT\ (Sn + Zn) i:LAHC(7)^ 





ZnO+SnOj ; 


£Si\J 








. SnOi 






JCPDS 




JCPDS (lEAH) 




d 


AT. : 


d 




d 




d 






«2 1 


3.39 


IQ j 


















3.351 


too 


3.377 


99 






3.11 


30 










2.84 


50 


2.89 


20 










2.668 


IQO 


2j66 


100 










2.624 


86 i 






2j644 


80 


2.658 


97 


2.496 


73 


2A€ 


50 










2.388 


29 






2J69 


25 


2.383 


33 






2.30 


20 


2309 


6 


2.310 


17 






2.15 


30 i 


















2.120 


2 


2.118 


11 






2.03 


10 










L.924 


24 


1.91 


50 










1.774 


S3 






1.7« 


65 


1.768 


100 


1.6B3 


24 


1.68 


50 


1:675 


IS 


1.683 


29 


1.631 


31 














1.5!I9 


18 






1J93 


B 


1.593 


16 






1,57 


90 










1.S04 


22 






lJt98 


14 


1.496 


25 


I.4B2 


45 


1.48 


60 










1.444 


31 






1JI39 


18 


IA39 


27 


M20 


28 






1.415 


16 


1.417 


31 


1JB3 


24 


















135 


60 












16 






L322 


8 


1J24 


14 




18 






1.215 


12 


1,217 


21 










1.184 


4 


1.188 


10 






1.17 


ID 










1.157 


14 






1.155 


8 


1.154 


17 






1.14 


10 


















1.117 


4 


1.117 


9 




24 


1.09 


10 


1.092 


8 














1.081 


8 


1.081 


20 










1.059 


4 


1.060 


10 


1JM4 


12 














IJOaA 


to 






1j036 


4 


1:036 


7 


IJOIS 


10 


IXQ 


20 










0.978 


11 














0.950 


19 






0,9505 


8 


0.9500 


16 










0,9291 


4 


O.9300 


9 










0.9143 


4 






0.908 


23 


0.91 


20 


0.9081 


8 


0.9080 


18 


0.883 


20 






0.S819 


8 


0.8820 


18 










0.8S14 


6 














0.8480 


6 


0.8480 


13 










0.8375 


2 














0.8261 


4 














, 0.8125 


2 














0.8026 


6 







[0 0 88] ^C0|im2 l<±-^y^j.-^T*^^t*i 
I^-Z n OCT) J C P D S^i''~i^iZ^i^tl?>mmmtM 

^V^d = l. esmXlfl. 3 8 3C0-o<7)b°— 
Wm^iXfz. ±tz. ZnOi7)#Bl7-'-^cod=l . 5 7 



;l^J:t*M : lt^j:^J:.')l,ZM:cXm^T^tB-&tK(: 

itfzmzM'o mix 3 5 3K xmM t mim tttz. ^ 

com^ti^i: 7 7 3 K t- 4 B^RSm L . 1 2 1 i: L fz . 

^ cDmm 2 1 tfo T E M ft*3 J: v^Mi^mmm ^mis 

(a) (h) iZ^ XRDCOm^^mBiZ^Lfz. 

[0087] 

[|ft5] 



immmi 4 ) mm 1 x'%^ifiz'^^^y^(^m\m 
x(Dy -/mv^-y^mLfzmimcom'^-i ¥t,zm^^i 

0 0um<7)^~y°if&'yX^hmU(D±lzmTt. ii^ 
x-rSrKOi'f-Lfcf^. 3 0 0— 4 5 0°C'f3 04> 
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[0089] :L<7:,^^-rm¥i%mm.^ 5 o°ctf**>^ 

(RuLj (NCS) 2, L=4, 4' - i>•7i';^4i'^i^- 
O3MCDI2, 0- 3MCDL i I cr)T-fe h— h y;H# 

mmMm^iz AM i . ^<r)miPJMtf6 ( i o omw/ 
cm2) ^mmL. M«ffir^<^ws-«j±jf*tt^}ij7EL 

m\±±i>zm^nm.m&<7^±'\--xim.^ixh ^ t t^h-h--^ 

[0090] ^<7:>'^mmm±Wi'm'&t , ^j^^xhh^v 

2 5^z-^^^x. mm^zM^^mmiM.mm(Dmtimi 
etc^L/t, iai6i;o, mm^ sum ariommx- 



commc^Mm^z j:K>imL fz-^mmm^Wsmmco 
( mmm i 5 ) mmm 5 x-%^titz c e 02 , mmm 1 

X-% ilfc S n O 2 , Hi. UmMm 9 ri# tlTt: G e o 2 

MMmX-'^i^^h.fzCeOi. SnOj. ioiU^'GeO 
2^:. ItTMcoC e O2, SnOs, J;VG e 02^^=8-^ 5 
0mg^5^ib4 5 OmgT-#IRL. 4 0 O^Ct^ioUT 
5 Om 1 /m i n . c?)^^^ 3 O^^^B^MLTH^r3^0;S2^^f 

N2 : O2 = 1 0 : 3 2 : 8£?)SfJ'^-C-|t5 0 m 1 /m i 
n . M LT C 3 H 8 c0^i-ft|^fe)S;!f%a Sr^'-lff -r-g. CI i: rill^ 

fz. ^~r-( ^~t:mttzF i D^(r)^'x 

i^o-ehiJ^'^^'T'^T'Df^. ^iO^mSrllllT. El 18. 
^ 6 t;i7r: L ^: <, 

[0091] 

[1^6] 



^ M ^ ^ ^ 


CO 


CO;. 


CH, 






HCHO 








SnOj 




6S76232 


17174 


44095 


1273 


0 


288 


0 


0 


6812402 




0.91 


0.25 


0.64 


0.02 


0.00 


0.00 


0.00 


0.00 


99.09 




100.00 


27.33 


70.18 


2.03 


0.00 


0.46 


0.00 


0.00 




GeOa 


Converted to FlC 


6986604 


3163 


1687 


16 


0 


0 


0 


0 


6981738 


Yields 


0.07 


0.05 


O.OZ 


0.00 


0.00 


0.00 


0.00 


0.00 


99.93 




100.00 


65.00 


34.67 


0.33 


0.00 


0.00 


0.00 


0.00 




CeO^ 


CranHtedtDFlC 


6915074 


6727 


25935 


131 


0 


0 


0 


0 


G8S2281 




0.47 


0.10 


0.3B 


0.00 


0.00 


0.0Q 


0.00 


0.00 


99.53 




100.00 


20.51 


79,09 


0.40 


•0.00 


0.00 


0,00 


0.00 




n 


SnOa 


Coovotcdtc hlL 


7083579 


34774 


118238 


0 


B26 


0 


G 


0 


6929741 




2.17 


0.49 


L67 


0.00 


0.01 


0.00 


0.00 


0.00 


97.83 




100.00 


22.60 


76.86 


0.00 


0,54 


0.00 


0.00 


0.00 




GeOa 


OtMSftedtioFID 


726G263 


4787 


949 


57 


0 


0 


0 


0 


7260470 




0.08 


□.07 


0.01 


0.00 


0.00 


0,00 


0.00 


0.00 


99.92 




100.00 


32.63 


16.38 


0.98 


0.00 


0.00 


0.00 


0.00 






CanwrtedtcFlD 


7027958 


14468 


33541 


178 


254 


0 


0 


15851 


6963646 


Y^ 


0.92 


0.21 


0.48 


0.00 


0.00 


0.00 


0.00 


0.23 


99.08 




100.00 


22.53 


52.15 


0.28 


0.39 


0.00 


0.00 


24.65 





[0 0 9 2] mmiX-n^iXf^SnO^. GeOa. Ce 

02 (018) i±^-^rithw<Dh(r> (HI 7) ttm 
Lxmrnmrni^tL^^ibti^mm^fifZo tittcsnOj 

l±2miiX±.. Ge02t*«j2S<7)iR^S:^L3^c. 

iZ. C e OglC-^UTti. TfJMoM^J&^CO (0.10 

%) , CO2 (0. 3 7%) (Dmmx'h?>(oizMt. m 
mmx-ni^titzmmiiCsHs co. 23%) , co 
(0. 21%) . CO2 (0. 4 8%) T'jbo. 6^m^ 

[0093] i>ib^^. ^<r>WMi±l^JJicr>mt,zm^^ti 

h i> cox'iifj: < . m^iz-o^ ^xim^ >^mmi/^mx'h 

[0 0 94] 



[iai]TIPT. LAHC. acBiC'M-^mmcOKm 

(a) SAXSlCiOaiJ^t/SiteSfc. 
(b) SAXSmk^y^^'i^fU'^^frLfz^MtiM^ 

Ltzmx'h&. 

m2] i'^=^Ti~yi'^~yMmco. (a) (b)T 
Emm. *3 j:tf ( c ) sEum^m^Lfzmx'hh. 
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iz^^ m.mm.mmm t. ( b ) ms^^^Ms^ tfz 

mi ] mm\i<zii\^xwmLti^')T-ry^A-y'cr> 

(a) TEMfftt. (b) BETa=(^j;^^*PR«#ia 

[08 ] mmmi^ziix^ximLfzzMiv^y-^^^y 

^^-ycD ( a ) TEMIi, ( b ) ^^MlllWIi, 

( c ) X R D <7ym^im^Lfzmx'h s „ 
{ a ) TE Mf^. ( b ) m^'imtffm. ( c ) XR 



( d) BET&tCiSI 
( c ) XRD cornet: m^LtzMTh h . 

[011] mmmiz}3\^xi'fmLfz^m'ity}^^-^j^ 

i-yV-!^-CO ( a ) TEMm. ( b ) m^^Hf/ffft. 



(c)XRD, id) BETmi>zx:hm.mm.mm&^^ 

m^LtzMx-hh. 

[012] iiffiW;fci^Tfi«L^c^'fb^^yv-<^- 
(7) ( a ) TEMfft. ( b ) m=mmm. ( c ) XRD 

[013] *Sfi^J(:*i I L H f ^: Z r cO-^-y ^ 

:^-ym^(^m^m(D ( a ) temm, ( b ) m^fmm 

tmimmLfzmx'h^. 

[014] ||5fif?lJ{Cid;i^Tf1si^L/S:T i t S ncO-^-y^ 

j^-yimkc^mimc^ ( a > temm. ( b > m^^di 

[015] mi}WUzis\:^xi'^mLfzSntz nco-i-yv 

^ ^-m^tc^m-imc^) ( a ) temm. ( b ) m^ni 
imim^Lfzmxib^. 

[016] ^MWci3i.^i:fi^»t/c (a) ^omiic'^is 
m<^^m^\:^i^ yimx^fz&mmm±mmmt , ( b > 

mm t i L 0-r-fe ^ . 

[01 7 ] 7fjBl<?5C e Oj, Ge02. SnOjC^-To 

^^y (Cg Hs ) coSS-fbRiiStc^Jtf-SMMffittcofFffi^S 
4ri^J^tfc0-C-*^<. 

[018] mmrnxn^flfzC e Oj , G e , S n O 



[03] 



[04] 



I 




50 ^00 
Ztheta/. degree 



S 

o 




Caa2 



a*02 



SnOZ 



[017] 



1 1 

























□ CO 
I3C02 
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